Introduction
[(CH 3 ) 4 N] 2 HgCl 4 undergoes a ferroelastic phase transition at 279 K [1] , the nature of which was investigated by a single crystal X-ray analysis [2] [3] . We have investigated [(CH 3 ) 4 N] 2 HgX 4 (X = Cl, Br, I) in the course of a halogen NQR study for a series of the complex compounds of mercury (II) halides with substituted alkylammonium halides.
Experimental
[(CH 3 ) 4 N] 2 HgCl 4 was prepared by mixing stoichiometric amounts of HgCl 2 and (CH 3 ) 4 NC1 in ethanol [3] . The very small crystals were extracted by the same solvent in a Soxhlet extractor for improvement of the crystal quality. [(CH 3 ) 4 N] 2 HgBr 4 was prepared by cooling a 1:2 solution of HgBr 2 and (CH 3 ) 4 NBr in concentrated HBr [3] , [(CH 3 ) 4 •3/2) the receiver (ca. 10 ps). Above T c we could again get FID signals for the remaining line. Unfortunately, however, measurements were impossible because of the very short relaxation times, Ti < 20 ps. On the other hand, one line could be observed continuously through T c by the super-regenerative spectrometer, as shown in Figure 2 . This may imply that the super-regenerative spectrometer is more applicable than the pulsed one for the detection of signals with <20 ps. The above discrepancy between the number of resonance lines and that of chemically different halogen atoms has been explained by dominant torsional vibrations of MX 4 tetrahedra around the special bonds M-X(l) [4, 5] , Such vibrations would leave the EFG tensors of X(l) atoms almost invariant, while producing much larger effects on all other atoms whose bonds make large angles with the M-X(l) bond. In [(CH 3 ) 4 N] 2 HgBr 4 , the Hg-Br(l) bond makes only 2.5° with the a-axis. Dominant torsional lattice vibrations around the a-axis would therefore bring the situation described above. Thus, the EFG tensors of the Br(l) would be left almost unchanged, while those of Br(2), Br(2)', and Br(3) would suffer big fluctuations. As the amplitude of vibrations increases, the line widths of all Br atoms other than Br (1) On the other hand, in contrast to the above compounds, Cs 2 CdBr 4 [7] and Cs 2 HgBr 4 [8] give three Br NQR lines throughout the observed temperature range of the room temperature phases with the ß-K 2 S0 4 structure. On considering this difference we should pay attention to a possible correlation in the rotational motions between cations and anions in the crystals of the tetramethylammonium salts. Such a correlation has been suggested in the crystals of [(CH 3 ) 4 N] 2 ZnBr 4 [6] and [(CH 3 ) 4 N] 2 HgCl 4 [2] ,
The structure refinement phases I and II of [(CH 3 ) 4 N] 2 HgCl 4 by Asahi et al. [2] has shown that one anion and two kinds of cations are in disorder in the crystal. In phase I, HgCl 4 ions as well as (CH 3 ) 4 N + ions occupy two sites related by the mirror plane in equal probability such that the mean structure is isostructural with that given in [3] . In phase II, ordering of ions takes place such that the ions are almost ordered below 233 K. One may think that the disordering of HgCl 4 ions causes the extinction of 35 C1 NQR lines as seen in Figure 1 . However, Asahi et al. [6] have proposed a disordered structure also for phase I of [(CH 3 ) 4 Figure 5) . A more remarkable observation is that the line width of the 199 Hg NMR spectrum at room temperature is decreased to almost 1/3 of that at 150 K ( Figure 6) . By considering the possible large contribution from neighboring Br atoms to the line width, such a decrease may suggest the existence of a reorientational motion of HgBr 4 tetrahedra around one of the pseudo C 3 Table 3 . The existence of T fl , at which the resonance lines become unobservable, is explained by the dominant torsional vibrations of HgX 4 tetrahedra around one of Hg-X bonds. On the other hand the fade-out of the remaining lines may result from the increasing thermal motions of cations and/or the anions in addi- 
